Genotypic yield potential of maize varieties is greatly affected by sowing dates. In order to investigate the effects of sowing dates and varieties on the grain yield of maize, the field experiment was carried out at research field
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Productivity of maize (Zea mays L.) as affected by varieties and sowing dates Introduction
Maize (Zea mays L.) is the second most important staple crops after rice both in terms of area and production. Its area, production, and productivity in Nepal are 882395 ha, 2145291 t, and 2431 kg (MOAD 2016) respectively. This productivity is very low compared to that of neighboring countries. For optimum production seed must be sown on proper time. Considerable reduction can occur in yield if the crop sown to early or too late (Chaudry, 1994) . Ismail (1996) reported that early sowing of maize lead to an increased maize yield. Either early planting or late planting can result in lower yield because the probability exists that unfavourable climatic conditions can occur after planting or during the growing season. In order for crop to best utilize moisture, nutrient and solar radiation, they must be grown from optimum sowing dates. Nepal is a small country with large environmental variation. Throughout the seasons of a year, weather conditions fluctuate a lot. In this situation, the same varieties may perform differently in different seasons.
For maximization of benefit to farmers, they have to grow best maize varieties in best season of that location. Tanaka and Hara (1974) in India reported that variation in maize grain yield is due to the reduction in 1000-seed weight when sowing was delayed to the end of October. Mascagni and Boquet (1996) studied the effect of sowing dates on performance of maize and concluded that delay in sowing reduced yield of maize. In Nepal very little work was done on the effect of sowing date and varieties on the performance of maize. The objective of this study was to determine the grain yield responses of maize to sowing dates and varieties.
Materials and Methods
Description of experimental site
The geographical location of the experiment site was located at 27 0 40'N latitude, 84 o 19' E and 228 masl and has sub tropical climate. The experimental soil was sandy silt loam, strongly acidic soil (pH 5.0), medium in total nitrogen (0.130%), high in soil available phosphorous (279 kg/ha), high in soil available potassium (215 kg/ha) and high in organic matter content (2.70%) (NMRP, 2011) .
Meterological observation
The meterological data in terms of temperature, rainfall and relative humidity during the crop growing period was given in Table 1 . 
Experimental design and cultural practices
Three varieties namely Rampur Composite, Arun-2 and Gaurav were sown in every week from April to March. The design was randomized complete block design replicated four times. In each month, the planting was done at seven days intervals. Spacing 75 cm row to row and 25 cm plant to plant spacing was maintained and two to three seeds are sown and after two weeks thinned one plants/hill. Plot size was 6 × 3.6 m out of which 5 × 2.4 was used to assess final harvest. Fertilizer @ FYM 10 t/ha and 12:60:40 kg NPK/ha was applied for each experiment. Half dose of nitrogen and full dose of phosphorous and potash was applied as basal dose at the time of final land preparation and remaining half of nitrogen was divided into two; one part applied at 20-24 and 40-45 days after sowing. Weeding and irrigation was done as per recommendations.
Field measurements
Grain yield (kg/ha) at 15% moisture content was calculated using fresh ear weight with the help of the below formula: This formula was also adopted by Carangal et al. (1971) and Shrestha et al. (2015) to adjust the grain yield (kg/ha) at 15% moisture content.
Statistical analysis
Data regarding the grain yield was statistically analyzed by combined analysis procedure to test differences among and within the different factors. The least significant difference (LSD) was used to separate the means of the main and interaction effects.
Results and Discussion
Varieties also showed highly significant effect on yield. Rampur Composite produced the highest 4.1 t/ha yield which was as par with Gaurav (3.6 t/ha). Arun-2 produced the lowest 3.3 t/ha (Figure 1) . This results was similar to the results of Sadek et al. (1994) and Zaki et al. (1999) who reported that maize cultivars differed in their yield in India.
Figure 1. Pooled mean grain yield of different maize varieties in Rampur Chitwan
In 2009 Gaurav produced the highest yield (4.3 t/ha) and Arun-2 produced the lowest (3.3 t/ha). But in 2010 Rampur Composite produced the highest amount (4.1 t/ha) and Gaurav produced the lowest (3 t/ha).There was highly significant effect of interaction of years and date of sowing on grain yield of maize (Table-2 ). The grain yield differed in yield. The highest production was 5.1 t/ha in August followed by February (4.9 t/ha), September (4.6 t/ha) and March (4.4 t/ha) respectively. The lowest yield was of month May (2.4 t/ha) (Figure 2 ). This results was confirmed with the findings of Dahmardeh and Dahmardeh (2010) who reported that the maximum grain yield (8.84 t/ha) was obtained from the 5 August sowing date that was not statistically on a 20 July and 20 August. Winter maize has higher production potential. Crop receives longer sunshine duration, higher rate of photosynthesis and assimilates utilization occurs during winter season. Fertilizer use efficiency is higher in winter season. These factors contribute higher production during winter season.
Figure 2. Effect of date of sowing (month) on grain yield of maize in Rampur Chitwan
Effect of interaction of variety and date of sowing (month) on grain yield of maize was found significant (p ≥ 0.05) ( Table 3) . Arun-2 produced highest yield in August and lowest yield in May. Similarly, Rampur Composite produced highest yield in August and lowest yield in May. In the same way Gaurav produced highest in September and lowest in November. This result agree with finding by Otegui et al. (1995) that optimum planting date resulted in higher grain yield than early and late planting dates because of higher cob numbers and greater kernel numbers per plant). Variation in yield of corn varieties at different planting dates was associated with differences in the amount of intercepted radiation.
Highly significant interaction among year, variety and date of sowing (month) on grain yield of maize was obtained (Table 4) BK et al. (2015) reported that grain yield of maize was affected by genotypes and date of planting at Rampur Chitwan Nepal. Lesser grain August was due to less population because a lot of plants were lodged due to the rainy season in month of August. Optimum sowing date resulted in higher grain yield than early and late planting dates (Otegui et al. (1995) . The result are in confirmation with Jaliya et al. (2008) , Namakka et al. (2008) , Aziz et al. (2007) , Khan et al. (2002) and Zaki et al. (1994) who reported that grain yield was reduced by delay in sowing.
Conclusions
Based on the result of this experiment it can be concluded that the higher grain yield in Rampur Composite, Gaurav and Arun-2 can be obtained by planting them in early winter season especially in the month of August in terai region of Nepal.
